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Conformationally restricted short peptides inhibit human islet amyloid Tables   Table S1 . List of designed peptides and their percentage (%) hIAPPfibrillization inhibition activity measured through ThT binding assay. Table S2 . Crystal data, data collection and structure refinement of FGAΔFL & FGAΔFI. atoms. Torsion angles for the residues forming nest (Gly in α L form and Ala in α R form) are mentioned.
[A] Experimental Section:
Synthesis and Characterization of Peptides: Peptides were synthesized using solid phase method using Fmoc (9-fluorenylmethyloxycarbonyl) chemistry, at a 0.5 mM scale. Wang's Resin was used to afford C-terminal carboxyl group. Couplings were performed by using diisopropylcarbodiimide. F was introduced as a dipeptide block by dehydration of Fmoc-AA-DL-threo--phenyl serine (AA=Phe), using fused sodium acetate and freshly distilled acetic anhydride. Fmoc deprotection was performed with piperidine (20% in DMF). Peptide cleavage was achieved with 20 ml of 95:2.5:2.5 TFA: H 2 O: TIS for 3 h, the resin filtered, filtrate concentrated, precipitated with cold ether, suspended in water, frozen and lyophilized to dryness.
The crude peptides were purified by RP-HPLC. Peptide identities were confirmed using mass spectrometer. Lyophilized peptides were dissolved in DMSO/HFIP and diluted in phosphate buffer (pH 7.4) to investigate their effects on fibrillogenesis. To avoid any pre-aggregation, the stock solutions of the peptides were filtered through a 0.2  PTFE membrane filter. Fresh solutions were prepared for each experiment.
Transmission Electron Microscopy:
Stock solutions (1 mM in HFIP) of hIAPP were diluted to a final concentration of 40 μM either alone or in presence of 200 μM of synthetic peptides. The samples were allowed to fibrillize for 96 h at 37 °C without shaking. A 10 µl of the peptide solution was spotted on a 300 mesh carbon coated copper grid. The samples were stained with 1% UA and viewed on a FEI-Tecnai spirit T12 electron microscope operating at 120 kV.
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Thioflavin T binding fluorescence: As described above, stock solutions (1 mM in HFIP) of hIAPP were diluted to a final concentration of 40 μM either alone or in presence of 200 μM of designed peptides. Thioflavin T was added to a final concentration of 5 μM. The samples were allowed to fibrillize for 96 h at 37 C without shaking (quiescent). Fluorescence intensities were measured at room temperature with excitation at 446 nm and emission at 480 nm using Perkin Elmer multi-label plate counter Victor 3. At least 8 replicates were taken for each sample.
Percentage inhibition was calculated using the formula: Therefore, distance constraints were used during the refinement to optimize the bond lengths and bond angles of all the disordered groups in 1. The hydrogen atoms in both the peptides were fixed geometrically in the idealized positions and were refined as riding over the atoms to which they are covalently bonded. For the peptide 2, water hydrogens were located through difference Fourier map and refined isotropically.
Refinement for both the peptides converged at the agreement factors shown in Table   S2 .
Circular Dichroism Spectroscopy:
All CD experiments were carried out at room temperature in a 10 mM Phosphate buffer (pH 7.0) and spectra (average of four scans) were presented after subtracting the spectra of buffer alone.
To a 3 h aged hIAPP preparation equimolar (4 µM) FGAFL was added. The far-UV region represented primary contributions from hIAPP whereas the near UV region represented the F chromophore of the inhibitor peptide. The additive spectra in both the cases represent the sum contribution of hIAPP and the inhibitor without any physical interaction (using a tandem cuvette) while the complexed spectra indicates the combined spectra of hIAPP and the inhibitor after 30 min of physical interaction.
Description of the crystal structures of FGAFL & FGAΔFI and their docking with helical hIAPP:
The crystallographic details of the peptide FGAΔFL are presented in Table S2 . In the peptide 3D structure G 2 and A 3 show α L and α R conformations with torsion angles φ, ψ as (74º, 11º ), (-62º, -43º) respectively; ∆F 4 shows nearly helical conformation (-94º, 3º). Important torsion angles for the peptide are listed in Table S3 . All the peptide units are in trans conformation and as expected, the ∆F side chain is planar as indicated by the angles χ 1 = -3˚ & χ 2 = -39˚ (Table S3 ). An interesting conformational motif occurred in the structure ( Fig. 3 ; main text) with the two consecutive N-terminal residues (G 2 -A 3 ) having assumed enantiomeric conformations (φ 2 , ψ 2 = 74º, 11º), (φ 3 , ψ 3 = -62º, -43º) such that their main chain NH groups including free NH 3 + group form a concave depression serving as an anion receptor. This geometrical feature where the backbone of successive residues assumes enantiomeric conformations and binds anions, termed as 'nest', is often found at functionally important regions in proteins, well-known examples being the P loop phosphate binding motif that occurs in G proteins and kinases, the oxy-anion hole in serine proteases, and fusion peptide region of influenza haemagglutinin. 3 The 'nest' serves as the binding site of an 'egg' which is an atom or a group of atoms with full or partial negative charge. 3c The peptide also showed a type-I β-turn (Table S3 & (Table S3 & S4) . To study 3D molecular interactions between the FGAΔFL and hIAPP, we performed molecular docking using AutoDock4. 4 We considered the NMR derived structure (PDB: 2KB8) 5 to be representative of the alpha helical structure transiently sampled by hIAPP in the solution state, prior to amyloid formation. Using this helical structure of hIAPP, peptide-ligand (hIAPP) interactions were modelled with the Lamarckian genetic algorithm with the grid box spanning the entire peptide. 4a The best ligand pose was selected from the clusters with the highest occurrence and the lowest energy ( Fig. 4a ; main text). Binding energies ranged from -6.37 to -6.47 kcal/mol. In the docked complex, pentapeptide was found to bind at the C-terminal half helical region i.e. at SNNFGAIL (hIAPP [20] [21] [22] [23] [24] [25] [26] [27] ) which is known to be a core fibrillization motif. Similar results were obtained when we used a recent NMR structure of hIAPP for the docking. 6 The helical wheel plot of hIAPP 13-30 ( Fig. 4b ; main text) also seemed to indicate that the face containing small sized residues (Gly and Ser) could be approached by the inhibitor. In a complex of hIAPP and inhibitor, the shape complementarity value (Sc) 7 was calculated as 0.83 which also suggest strong surface compatibility for effective binding to the helical form of hIAPP. Fig. 4a (main text) showed the interactions observed between FGAΔFL-hIAPP complex. Molecular docking suggested that the Nest-motif formed by FGA stretch of the pentapeptide was amenable to interact with the main chain and/or side chain carbonyl/hydroxyl oxygen to satisfy hydrogen bond accepting potential of the nest-motif with three hydrogen The peptide FGAΔFI, a different but sequence similar peptide of FGAΔFL was also crystallized and its 3D structure was solved by X-ray crystallography (Table   S2 ). The new design crystallized in different space group (P2 1 ) while retaining the same structural motif i.e. nest-motif, as discussed above. Table S1 , S2, S3, S4 show comparative data for the peptide FGAΔFI with FGAΔFL. Also, the backbone RMSD was found to be 0.123 Å when both the structures were superposed (Fig. S2) establishing structural similarity between FGAΔFL and FGAΔFI. In a complex of hIAPP and the inhibitor FGAΔFI (Fig. S3) , the shape complementarity value (Sc) 7 was calculated as 0.82 which infer strong surface compatibility for effective binding to the helical form of hIAPP. Similar nest-motif interactions and hydrophobic interactions were observed, and the lowest binding energy for this peptide was calculated as -5.56 kcal/mol. This shows that comparatively FGAΔFL is a better inhibitor than FGAΔFI. Tables   Table S1 . List of designed peptides and their percentage (%) hIAPP-fibrillization inhibition activity measured through ThT binding assay. However, the occurrence of fibrils in the preparation suggest that NFGAIL does not inhibit fibrillization of hIAPP, rather leads to formation of a fibrillar form that has low affinity of Thioflavin T staining. 
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